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II.

BOTTOMFLSHES

Introduction

The bottomfish resources of the central and western Pacific are

represented by many families of tropical fishes. Two general categories

are considered for the following Task Questionnaire. The reeffish

resources (those species oceurring in the nearshore and reef environments

and usually within diving depths) are dominated by the following familles:
Holocentridae (squirrelfishes), Serranidae (sea basses), Priacanthidae .
(bigeyes),-Caraﬂgidae (jacks), Lutjanidae (snappers), Mullidae (goatfishes),
Labridae (wrasses), Scaridae'(parrotfishes), Acanthuridae (surgeonfishes), '
and Scorpaenidae (scorpionfishes). These species axe harvested by handlives,
traps, spearing, gill-netting, and other methods. The outer-shelf and
ugger-sloge resources are dominated by the Lutjanidae, Serranidae and
Carangidae., These species are taken by handlines and,oecasionally, traps.

These fishes are taken almost exclusively for local consumption, although
some transshipment of catches occurs within regions. These resources are
heavily fished in some areas. For example, we have estimated that the neat-
shore prcduction of these groups may be as much as &00-500 kg/km? for the
island of Oahu in Hawaii, Further development of these resources in all
areas will depend largely upon jnereased local demand.

Resource

A, Except for the Hawaiian Islands, no reliable catch statistics for
bottomEishes exist for the central and western Pacific island areas.
presently, about 800 MT of these species are producted jn Hawaii. The
current product trends are generally steady, with modest increases from
year to year for certain species. Estimation of time tables for the full

commercialization for most forms 1s not presently feasible.

B, Further development of these Tesources would mot reduce prassure ou
other fisheries. : S ' : .

¢. GCenerally quite stable.

p. Wo foreign competition,

E. Very little is known of the extent of these resourcee, as is also the
case of piological information for their management. Much additiomal

information for all the Pacific areas is desirable.

The Technology

A. There are no major obstacles for further development of these
resources.

B, Further development would depend on implementation of existing techno=-
logical methods in the fields of harvesting, catch preservation methods
and facilities, and transshipment.
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2 (Bottomfishes)

Industry Capacity

A. Harvesting capacity;
1. Present harvésting.methods and vessels are.geﬁerally suitable.
2. . E&tablished fisheries are suitabla.
3. Efficienc; is moderate.

4. Little difficulty. This would be an_expanéion of existing
fisheries. . -

5., Highly variable. Even moderate production increéses would
attract additional harvesting capability. ' :

6. and 7. Not applicable.

B. Processing Capécity.

1, Most products are sold to the fresh or frozen markets,.and
further expansion of existing capabilities is all that is required.

2. Adaptation of existing technology would be necessary in the case
of developed export market.

Employment
A. Harvesting and processing labor would not be difficult to attract.

B. The usual shore-baséd employment opportunities compete for harvesting
- labor. ' -

Market Factors

1. Imported frozen fishery products currently compete with local fish-
eries in Hawaii, Americanm Samoa and Guam. : :

2. Fresh and frozen whole fish.

3. Market trends for'competing items probably will mot éhange dramatic-
ally. : s

4, No major changes anticipated.

Consumer

A, There are 1ong-run potentials for bottomfishes in the following
categories:
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3 {Bottomfishes)

1. Domestic. Perhaps intermational in some cases.
2. Retail food chain and white-tablecloth restaurants.
3. Local (each island area) and regional (West Coast).

4, Fresh and frozen.

~B. 1. Favorable.

 _ 2; No effect.
3. Unfavorable.
4, Favorabler
5. Unfa#orabléf
6. Unfavorable. .
7. Little effect.
8. No effect.

Economic Feasibility

A, Further commercialization of these species Would be an expansmon
of existing fisheries.

B. Further 1nformat10n on the extent of resources 1n more distant areas:

~is required.

" General

W Industry'level of involvement is high. State 1nv01vement conslsts

of modest participation through maintenance of catch statistics and

© some management regulation enforcement,

B. Increased NMFS activity through a harvesting and infrastructure

development plan would be followed almost immediately by 1ncreased
productzcn.

G The institutional barrier of the general publlc 8 lack of famlllarlty |

with most tropical bottomfishes is a deterrent to rapid expansion of these

" resources. No legal barriers are foreseen.

D. No major environmental constraints. The presence of ciguatera in

. certain island areas prohibits the utilization of many species there.



4 (Bottomfishes)

E. Conflicts between commercial and sports groups may develop'in'the
long run, but no difficulties are foresseen at present,

F. Substantial commercialization of underutilized species should be
underway by 1985, ' : :
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An example of what a concerted development program can accomplish is

~on existing fisheries,
€. Marked fluctuations in stock sizes have not been noticed.
D. WMo foreign competition is expected.

" E. Virtually no knowledge exists on the status of these stocks in the

NERITIC SPECIES

Introduction

There are indications that the "mackerel scad" resources of the Pacific
are considerable. These carangid fishes of the genera Selar

(= Trachurops) and Decapterus are usually taken by handlines at night
or with surround nets when they aggregate inshore during daylight hours.

- The Hawaiian harvest of this species group during 1973 was about 400 MT,

second only to skipjack tuna. Most of this catch comes from the island
of Oahu, with lesser amounts from the "outer islands.” Production is S
more or less limited by local demand, and the akule, Selar crumenoghthalmus N
is now the most important "table fish" in the Hawaiian dlet

it T

Surveys and 1ocal knowledge indicate that species of these genera are s
abundant in other Pacific areas of interest to the United States. '
Further production would depend upon increased harvesting capacity for
local consumption, and product and market development for exportation.

illustrated by the Philippine Islands: a U.N.-sponsored project on improve-
ment of harvesting and catch preservation methods has resulted in an
annual production exceeding 350,000 MT there.

Resopurce

- A, The present yleld is known only for the Hawaiian Islands wherethe|¢end:3

generally upward. Maximum production will probably be obtained sometime
in the 1980's. It is difficult to estimate the impact of a development

program, but the development of an export market would considerably
increase the rate of harvest. :

B. Further development of this fishery would not relleve much pressure

Pacific area other than for Hawaii.

Technology

A, Further development of these resources would depend upon demand
for these products in other than the areas of harvest. A two-three year
program of market promotion for the frozen product would determlne the

‘feasibility of exporting these species.

B, Marketing of these species as kippered or smoked products.might

increase the demand, both locally and regionally.



2 (Neritic Species)

| - ' - B
III. Industry Capacity . _ : | o o
A. Harvesting capacity ' o ' : _ Ty

1. Small and medium~sized vessels take these species by handlining |
and surround net.

2, Harvesting capacity currently exists. Not much modification
required.

3.' Methods ere fairly efficient.
4., Only moderate difficulty to increase producticn.

3. A continuation of the present price structure for effort-return _
would be necessary. '

6, and 7, Not applicable.

-B. Processing capacity

1. The present processing and handling facilities in the Hawaiian
Islands could handle a general increase in production.

2, New handling and processing facllrtles would need to be developed
for an export market.

IV. Employment - ' S ' ' BRI
| A. No problem to attract more harvesting and processing labor.

B. Shore-based employment competes fcr'harvesting labor.

. V. Market Factors

l. Imported flshery products currently compete with products of these : r
fisheries, :

2. Fresh and frozen. Perhaps dried, smoked or kippered.products in
the future. ' .

3. Increased product from other fisheries would not have a 1erge effect _ :'_;
on the scad fisheries,

4. No major changes expected,
-VI. Counsumer

A, Long-run potential for:
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3 {Meritic Species)

L.

2.

Domeatic. Perhaps intermational in the futura,

RBetail food chain, white-tahlecloth restaursnts.

3. Locel (Pacific Islands); perhaps regicmal (West Cuasti and
national.

&.

3.
4.
3.
6.
7.

8.

Fresh, frozen, smoked.
Favorable.

Ko effect,
Infavorable.

Ho efifect.
Unfavorahie.
Favorable.

No effect.

Ho effect.

Economic Feasihilitg

A.

General

Ho, for further expansion of the fishery,

Extent of the resource In areas other than the Hawaiian Islands
must be determined., Market acceptance in areas other than Oceaniax
mist be determined. The WMFS could undertake thisz prsgram,

A, High industry involvement in the Hawailaa Islands,

B,

C.
o

o,
of

One-three years after an NMFS development plan, -

Wone for tocal consumption. Market acceptability for exportation

mainland U,S.

No environmental coustraints foresaen, except for gross degradation

inshore habitats.

None.

Yery good.
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Introduction

DEEPWATER SHRIMP RESOURCES
Recent investigations by the NMFS and.the Hawaii
Institute-of Marine Biologj have demonstrated.that three
deepwater species of Shrlmp occur in the Hawaiian Islands in
quantities sufficient to support oommercial fisheries._ The
one penaeld and . two- caridean shrimps and thelr approximate }i o
depth ranges are: | o

Penaeidae

Penseus marginatus Randall - 60-120 fathoms = .-
_ Pandalidae ' ' = o .
Heterocarpus ensifer Milne-Edwarda o 100-350 fﬂthoms '5Q

g. aev1gatus Bate - 250-400 fathoms B
Oniy data from exploratory fishing data and some

informal results of test fishing by commercial fishermen in

'_the Hawaiian area are available for the following account._r

_There is some potential for the Guam area where the Guam Marine-”:iFj*t

' Laboratory has undertaken some init1a1 surveys based on the f-ar:
.';'results obtalned in the Hawailan Islands.. Perhapa SOme limited
grounds exist in the northern Marianas near Seipan, as indicated
by C. & G. S. charts.. Otherwise ‘most of the Trust Territory .
‘island areas and American Samoa offer very little area in the :

depth ranges in which these species ocour.s;'

REFERENCES: . )
| | Strohsaker; P. and D.. C, Aaateo.' |
MS., Deepwater shrimp traooing_in.the_ﬁawaiiao -
| Islanda.. Mar. Fish.fRev;- B .
Struhsaker, P., H. O, Yoshida. and R. 'e'.saomara;

' MS.- Exploratory shrimp trawllng in the Hawallanﬁ

Islands. Mar. Fish. Rev. T j:’«--f el
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'”P.‘ rgi natus - 50 metric tons ?Fﬂ’J
H. ensifer 1 000-5 000 metric tons :

' H}.laevigatus : 500 -1,000 metric tons

' The production trend at present consists of a few

. RESOURCE

Present production is less than 5 metric'tons per

year of Heterocarpus spp. Estimated MSYs per -

- annum (based on catch rates and estimated amounts.

of fishable grounds) are as followe.fﬁyf;”"i

-small spora ic landings of Heterocarpus.

_'Although there are no current production trends of

- these Spe“iess °“°e exPloitation begins Product:ion o

"'should rise rapidly.

?_”re Z, marginetus'“éflf

L One year after a subs:.dized commercial produ.ction

P. marglnatus° 2 years after full “time production.e ' ;;;rFif

. Heterocarpus spp. 1980- 1985.__} B

attempt. .

_Heterocarpus spp.

_ One-two years after a development program. There are .

' indications that a NMFS sponsored development program

" omay not be necessary.

hese potential fisheries should be commercralized '

to a considerable extent by 1980
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c..

'T:;selected areas as well as b381c life-history parameters Y

' _'of this resource is the lack of a suitable trawler-rigged L

not prone to great fluctuations in abundance.'f'
z_within the 12-m11e oontiguous fishery ZORB._=£fﬁdf°rmﬁﬁ

_levels are. unknown. These should be determined for

;vessel iu the Hawaiian Islends. ;IV”:

.Heterocarpus spp. Mejor problems in the development of

3

A trap fLShery for Heterocarpus would probably attrace

a few vessels from the small Hawaiian tuna longllne :

fleet.

Stability of shrimp stocks unknown, although llmited

| "',exploratory fishing surveys demonstrate that they are '
Mo foreign competition fosfeen. Most potential grounds }. "

eFor all three shrimp species the sustainable production

for management purposes. X

TECHNOLOGY

P, marginatus. The only major obstacle to the development_fdsﬁf3f5f

'*_ thege resources are: catch handling and preservation

processins for peeled deveined and frozen product- -:“

. and product marketing

The technology exists to resolve s11 of the above

il




'III.

A Harvest capacity

.

ﬁ7f ;ji<area. Same local vessels could be modiﬁied for.

'.”!c: ahrimp trapping. B

INDUSTRY camaczy . e T

:  and trawling capabilities are required.-
) Hervesting capabilities are aveilable.: However, no;

'lﬁ.-;auitable trawler presently exiats in the Hawaiian

.Th°3° Vessels have exhibited their efficiency in
ti_other trawl and trap fisheries..f;icw T

' Mcderate difficulty for small trap vessels.

' return on the investment.

3a

Vessels 35-75 feet in 1ength with deep-water trapping

the new

fishery must show evidence of higher than average ﬁﬁ?iff-:+\.




_ Processing Capacity{f

4

Difficult for larger trawlers. Most vessels cf.
- this type aie preseﬁtly engaged'in an attraetive
retern fishery. |
5. Small trapping vessels $50K per annum

Larger trawling vessels: $125- 150K per annum
6. Not applicable.. '.

7.._Noc applicable.

l. For products directly soldtn the local markets,u---

handling and processing capabilities currently exist '

2. PrOce331ng of H. enSifer for a peeled deveined
frozen, and export market (to . S mainland) would
- require modification and testing of available -
processing machinery. A pilot plant would also: ;}-F

be desirable to develop optimum handling techniquesi .

- DePeﬂdlﬂs upon the excent of the development program,'._f.'_ 3
. this phase could be completed in 6"'24 months at a . = ,. -

cost of (shcoting frcm the hip) $50-500K. A portiou wii

of this phase should quite probably be conducted by

private enterprise.

IV. EMPLOYMENT

.A.

B.

Harvesting and proce331ng labor forces are available
Most shore-side jobs now strongly compete for harvesting

labor. However, sufficient personnel prohably could be

 recruited to a relatively small shrimp fishery. There

. should be no strong competition for semi-skilled

processing labor.
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MARKET FACTORS

AI

Local Market. There should be no problen in'snpplying

the local fresh and fresh-frozen whole shrimp market.'w_'

. Demand £or such products is unknown and can only be

product should find a ready Outlet both 100311)7 and * .

o p0381b1y compete in the forelgn export markets. ﬁ':

' The produots would probably have a long-run potential _kf T[i

Processed Shrimp Tails, A quality processed shrimp

o f_determined with development of the fisheries.

on the mainland U.s.

5'Exgortation. Whole frozen and processed tazls eould

© in the following markets,

1.

2.

'?_ _WEst Coast)

Domestic and international) -

Retail'food chain, white table restaurants (who _ )

"came up - with that one?), and institutional markets. o

Local (Cahu and outer islands) and Regional (U S._e_ :

Freah and frozen.._c

‘Favorable.

No effeot.

'Some adverse effect.
-”Favorable

Unfavorable.

Uhfavorable.

Little.effect

No effect.




VI.

""3i;?'acceptability.. Thesa Projects should be undertakﬁn ika*G

o ;:VII.;

A.

“f.-figures, quality of processed products, and msrket

T*:.by both Industry and the ngs.
-GENERAL o '

u;-industry. .

.'SEriOHS degradation of the inshore environman: would
- probably adversely affect the survival of YOUng Ceel
R Marginacus.5.lT~r}5ﬂfh;z' e

J'None.

"ECONOMIC FEASIBILITY

Considering the present world-wide demand for shrimp

products, it would seem that eventual devélopment of

‘these rgsourées is inevitable,

:_Determinatidn of'resource-'bases, aPProximaté production“ffan" |

Mbderate interest on the part of the local fishing

Within 1-2 years of 1ntensive NMFS testing and developmgnz 7:;f5*'-"'"

';5Program.; i:'

None

1 figure'that”by 1985'we'cou1d jus£ ébout havé:thé f;"'

' deepwater shrimp resources of the Hawaiian Islands

:wiped out..




OCEANIC SPECLES

The development plan for_the skipjack-tona.resqurce of the
central and western Pacific is covered by the PIDC document. Further
| production of oceanic species of fishes in this reglon could be
_Ief ected by small- and mediumrsized vessels worklng out of 1nsular

areas and utilizing improved means of harvest. The NMFS may wish to o

con31der modest developmental programs for the following species,:.:.ﬂii 3j

Experience gained from these programs in the Hawallan Islands could

be applled throughout the central and western Pac1fic.'

Yellowfln (and bigeye 9) tuna: There are iudlcatlons that‘medzum to'

~large yellowfln, and perhaps blgeye, tuna are associated with the
outer shelf areas of the Hawaiian Islands in depths of 100—200 m.

These are taken occasionally by 11ve—bait boats when they have an

_adequate supply of bait and sklpjack tuna flahlng is slow. An Tt

'Iexperimental program during one summex season consistlng of deep- .
‘trolling and drift flshlng should prov1de a preliminary assessment

"of the efficacy of these fishlng methods. An increased supply of

1arge tunas would contribute to the 1ocal and Hawaiian expo:t'market -
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The current production of these two species from Hawaiiam -
waters is about 550 metric tons. These methods could possibly result:

in an increase of 50-100 metric tons.

‘Albacore: Reoent 1ongline experiments near Fiji have demoﬁstrated-

that large albecore occur at con51dereb1e depths in the troPLeal

_ central Pac1fic, Catch rates there have ranged up to 3%-52 at depths f‘f L

of 200—400‘m. The experimental gear is not considered praotloal for o

commercial use at present however, and new technlques would hawe to :-4'
be developed to flsh these depths., Personnel et the Honolulu Lahora-.f"

tory have conducted a preliminary design study of deepwater eommercial”_"

longllnlng system and feel that it is practical
The primary constraint on increased alhacore production in
the Hawaiian Islands is that thlS species is not de31rab1e for use as

sashimi However, this spec1es commands the highest price of all

s tunas for cannlng purposas. With a marked produotion 1ncrease in theh:"':

central Paeific, eanning could be carried out in Hawaii or the raw -

materlal transshlpped to the west eoast.'-h-'

Current Hewallan landings of albacowe are only about 15 ..__,

" metrio tons. Annual landings of at least 500 metric tons would"be o

"desirable for. the development of a fishery dlreeted to the oanning

- industry.




Skipjack tuna: Under the current PIDC tuna development plan, the

Government of American Samoa will undertake surveys to determine the
feasibility of small~craft trolling as an alternate harvestlng technique
for skipjack tuna. Thls has already been proven feaslble in the

Ponape District of the Trust Territory (for local markets) but it is'-

desirable to 1earn if thls fishlng method can produce substant1a1

catches that could provide 1ncreased production for 1oca1 marketsa .. SRR

transshipment and the Honolulu cannery. Posszbly, the Bonolulu
Laboratory could undertake Hawailan troiling experimente in conjunction
with those belng conducted in Amerzcan Samoa.. The advantages would ;':.'t
be the presence of a commerclal fleet egainst which the trial landings
could be compared and the close procimlty of flshing supplles and
Support faclllties. | |

A emalliveseel vonld.have to produce about 40 metric tons i;."

during the 3—4 month flshlng season to he economically fea81ble._

Mahimahl (dolphinfish; Coryphaena). The bulk of mahimahl. landed in

the Hawailan Islands is taken 1ncidenta11y by commercial and sport
flshermen and goes dlrectly to the fresh flsh market.. Mbst of the
. mahlmahi utillzed 1n the restaurant trade however, consists of
forelgn—caught 1mports. Quite probably some of the chance could be
removed from the incldental catches by the placement of fleoating

objects that would attract mehlmahi such as is the practice in the

Sea of Japan.



The Honolulu Laboratoxry plans to undertake an experiment in

the aggregation of skipjack tuna schools. The experiment is designed

to simultaneously detérmine the effect on mahimahi schools. A
concerted effort in the placement of floating obgects by the NHFS
and perhaps prlvate individuals could conceivably result in a greatly

1ncreased productlon of mahlmahi (and tunpas).

]




OTHER SPECIES GROUPS~-TRUST TERRITORY, AMERICAN SAMOA, AND GUAM

The'following species groups in the Hawaiian Islands-are
currently being exploited at nearly maximum levels. The following
comments apply to other Pacific areas, partlcularly the,Trnst

_ Terrltory. It is not clear what "if any, roles the NMES should play'J

- in the development of these resources.

Tuna-baitfisheS" Recent work by several agencies nas prorided us
with a falrly good assessment of the baltfish resource in the Trust“
_ Terrltory.' Utillzation of these 11ve—ba1t resources for skipgack
| tuna fiShlng is dlscussed in the PIDC doccment. Surveys by the

" Honolulu Laboratory have shown that the sardine Herklotsichthys

' punctatus occurs in large numbers in the Marshall Islands but -
populations of thlB species are apparently subject to wide fluctua— o
tions in abundance._ Constraints on the use of thls species are._t

~ present methods of capture nsed by U. S. fishermen are relatlvely -

| 1neffect1ve, seasonal abundance and availablllty are poorly.known;'.

. as well as basic 1ife-history parameters upon which to base management

methods- it is a food species for the Marshallese in Some areas.

Recreational fish species: This group is briefly menticned becausé

- it is not covered by the Hawaiian Recreational Fisheries Plan. The

'.'potential for development of the deep sea, lagoon, and reef sport

‘fisheries in American Samoa, the Trust Territory, and Guam is well

i
o
!
E



known. The primary constraint in the development of some of the

worlds' finest game fishing (and spearing) areas is the lack of _ !
_support'facilities. Obviously, the provision of these fac1lities is
the role of 1ocel government and enterprise. However, it might be -_”?

de31reble for PR purposee for the NMFS to be associated with recreetional

-fisheries development in the western Pacific through one ox moxe _”

small programa (e g., prov131on of billifish tags to dharter vessels).

Spiny lobsters. Although *here are no indications of vast spiny

}1obster resources in the Trust Territory, the present ridiculouely |
high prlces of this commodity indicate that a harvest based on 1ocal 3
fishermeu selling their eatches to a collecting freezer vessel mlght.
be feasible. - The NMFS could serve. as lialson between industry and
officials of.the Trust Territory and coordinate development efforts.'
An estunated potential annual harvest of 50—100 metric tons does noti.:

seam unreasoneble.




THE ARMORHEAD (PENTACEROS RICHARDSONI) RESOURCE

Japanese and Russian vessels have been worblng the armoxhead
populations that inhabit the banks northwest of Midway for severalr
years now. Produetion figures are not available, but the resource
_._is'erteoalve. Recent exploratory fishing catches‘by a Japanese e
b-reaearch vessel produced about 480 metrie tons durxng 32-days of .
'fiehing.' Haula of up to 17 metric tone per half~hour tow by the o
Rn531an3 have been reported to us. I'”]

It would seem. that at present this resource would hold

- 1ittle interest for U s. flshermen Considerlng the remotenese of

- the fishing grounds and that the spec1ea is not visually appealing,
: it would seem that it Wlll be some time before the domestlc industry
. will conaider this resouxce, However, it would be de51rab1e for the

NMFS to monitor the etatue of these stocks during the next decade.



